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ABSTBACT 

Short and long-term retention in a visual recognition 
memory task was studied as a function of race using 39 10th grade 
inner-city hig,h school students as subjects and random polygons as 
stimuli. It was hypothesized that a black subject confronted by an 
unfamiliar white adult and requested to take a test might ibe mgre 
aroused than a comparable white subject, and a related hypothesis was 
that all testing situations are mpre arousing to black than white 
subjects, A significant interaction of retention interval by race was 
obtained; for example, on the immediate test white subjects obtained 
higher recognition scores than black subjects while retention test 
recognition scores were higher for the black subjects on the onerweek 
interval* These results supported an earlier hypothesis by F. H. 
Farley of arousal, memory, and the conditions of testing in 
black-white learning and memory research, suggesting in additipn that 
the race of the experiment.er may be crucial to the analysis of t]xe 
black subjects" task performance. (Author/RB) 
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Statement of Focus 



Individually Guided Education (IGE) is a new comprehensive system of 
elementary education. The following components of the IGE system are in 
varying stages of development and implementation: a new organization for 
instruction and related administrative arrangements; a model of instructional 
programing for the individual student; and curriculum components in prereading, 
reading, mathematics, motivation, and environmental education. The develop- 
ment of other curriculum components, of a system for managing instruction by 
computer, and of instructional strategies is needed to complete the system. 
Continuing programmatic research is required to provide a sound knowledge 
base for the components under development and for improved second generation 
components. Finally, systematic implementation is essential so that the prod- 
ucts will function properly in the IGE schools. 

The Center plans and carries out the research, development, and imple- 
menteition components of its IGE program in this sequence: (1) identify the 
needs and delimit the component problem area; (2) assess the possible con- 
straints—financial resources and availability of staff; (3) formulate general 
plans and specific procedures for solving the problems; (4) secure and allo- 
cate human and material resources to carry out the plans; (5) provide for 
effective communication among personnel and efficient management of activi- 
ties and resources; and (6) evaluate the effectiveness of each activity and 
its contribution to the total program and correct any difficulties through feed- 
back mechanisms and appropriate management techniques . 

A self-renewing system of elementary education is projected in each 
participating elementary school, i.e., one which is less dependent on external 
sources for direction and is more responsive to the needs of the children attend- 
ing each particular school. In the IGE schools. Center-developed and other 
curriculum products compatible with the Center's instructional programing model 
will lead to higher student achievement and self-direction in learning and in 
conduct and also to higher morale and job satisfaction among educational per- 
sonnel. Each developmental product makes its unique contribution to IGE as 
it is implemented in the schools . The various research components add to the 
knowledge of Center practitioners, developers, and theorists . 
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Abstract 



Short- and loiig-term retentiioa In a visual recognition 
memory tasl-: was studied as a function oi S race using 39 
students as Ss and random polygons as stimuli. A significant 
interaccion of race by retention interval was obtained, such 
that on the immediate test white Ss obtained higher recog- 
nition scores than black Ss , whereas on the one-week retention 
test recognition scores were higher for the black Ss; black Ss 
viemonstrated reminiscence over the one- week interval. These 
results supported an earlier hypothesis by Farley of arousal, 
memory, and the conditions of testing in black-white learning 
and memory research, and suggested in addition that race of 
experimenter by race of S interactions and the choice of 
retention interval may be crucial to the correct analysis of 
black Ss' task performance. 



I 

Introduction 



The role of motivational factors in huinan 
memor/ has not received a great deal of experi- 
rT;ontal study. Adams (1967) in a book-length 
treatment of hun:an niemory devotes a scant 
one-half page to the topic. It is often assumed 

jt ::iost persons tested in learning and mem- 
ory studies are inotivated to learn :inci that no 
special moci vational influences are at work. 
Jung (1963) has suggested that "Since inten- 
tional instructions tc loarn are such strong 
motivators, it may iiot be possible to manipu- 
late widely the level of motivation in verbal 
learning" (p. 27). That instructions to learn 
have powerful effects cannot be denied. How- 
ever, it is probably true that much of the 
learning that occurs in a person's lifetime is 
not preceded by specific inr,truction3 to learn, 
and that motivational factors other than im- 
posed intentional learning exhortations, such 
as curiosity, affect, and so on are involved 
in learning and memory. Many formulations 
in the area of motivation and memory have 
centered around Freudian- type repression 
analyses. Such repression formulations have 
been historically a major impetus in the area, 
but have led to few replicatable relationships . 
Work here has been plagued v/ith problems of 
opera tionalizaiion and clear theoretical pre- 
diction. The recent studies of Glucksberg and 
King (1967) and VVeiner (1958) should be noted, 
however, as perhaps promising some solutions 
to these problems. Anotiier somev;hat related 
line of research that has recently received 
considerable attention has to do v/ith incentive, 
reinforcement, and "intentional forgetting" in 
short-term memory tas!-:s (Bjork, LaBerge, & 
Legrand, 1968; Weiner, 1968; Wickens l\ 
Simpson, I9 6BK This work is the most recent 
version of research into the effects of rewards 
and punishment and knowledge of results. 
Hov;ever, because this v/ork concentrates on 
very brief retention intervals of a few seconds , 
as in paradigms of the type used by Peterson 
and Peterson (1959), and aknost exclusively 
. -is shock (or threat of shock) and m.onetary 
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incentives, the results of this research are 
probably of only limited generalizability to 
more realistic learning and memory situations. 

.A.rousal or activation theory formulations, 
though of central concern to much of contem- 
porary psychophysiology , have not been much 
studied in regard to human learning and memory. 
Where such research has been undertaken, 
however, a major view is that arousal changes 
during learning or input are significantly re- 
lated to retention. When arousal changes 
during learning are monitored physiologically 
with these changes being related to presenta- 
tion of individual items in a list, high arousal 
items generally show poor immediate memory 
but superior long-term memory relative to low- 
arousal items; the latter demonstrate relatively 
good immediate memory but "classical" for- 
getting over a longer term (Kleinsmith 5c Kaplan, 
1964; Levonian, 1967; Lovejoy & Farley, 1969; 
Manske & Farley, 1970; McLean, 1969; Walker 
6c Tarte, 19 63). This finding is based on a 
v/ithin-S analysis . That is , items in a list are 
ranked, within-S, from high- to low-arousal 
response during learning, and the fate in mem- 
ory of tl'ie high- versus low-arousal items for 
a given S is tracked over the short- or long- 
term retention interval. Other studies have 
utilized between-S designs in which various 
groups in an experiment are provided different 
treatments designed to induce changes in 
arousal level. Some treatments have employed 
white noise, drugs, and so on (Batten, 1967; 
Haveman & Farley, 19 69; K4cLean, 1969). 
Though, few studies of this type have been 
conducted, the results are less consistent 
than the v/ithin-S studies. Another approach 
to arousal and mem.ory is essentially an indi- 
vidual differences approach. Can we treat 
S's prevailing arousal level in a test or learn- 
ing situation as a traditional individual differ- 
ence variable, such as intelligence? Such an 
"intrinsic arousal," as compared to induced 
arousal, approach (Tarley, 1970b) is based on 
the notion of relatively comparable prevailiiig 
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ajousai of a S one lonnnng or test situa- 
tion to the .'lext. The bulk of this '.vork has 
utilized salivary response or personality scales 
as measures v;f mtrinsie arousal (Beriyiu) 
Carey 1968; iariey, 197()a; Firley, Osborne, 
6< Severson, 1970; Gaa 6< F irU'V, 1969; ilov/arth 
o^Eysenck, i96B), anJ n:u> :':Uh the e.xceptLOi'i 
of B e r I y n e a n Ca r e y ( 1 9 b o ) u e i r. o n s t r a te re- 
sults with P-A leariuiig an-i Li:ne of recall sinu- 
lar to those found m the v/iihiii-S studies rn.en- 
tioned above. Thus, v/hcn Ss are selected on 
che basis oi an "intrinsic arousal" nieasure, or 
v/hor: items are rankeu \vuiiin-;j un ine basis 
of their associate^i pi^ys > i^Jo jicui arousal re- 
SL-'^nso, the interaction of ar'^usai ana time of 
recall in aeteriviinmg recall {jortonnance niay 
be onuai!U)d, Exceptions to i:us jon._-r:ii finding 
nu /e b"-.!n studies i-y Ma lt;'::!:an , Kentoi , jiid 
L..\a^.ion (i96b' ar^d Schonpfiuj (iOoo); Farley 
(H7.i:j, has arauea chat at lo ist v.diere the 
ioc:\\:]: :nudy is ooncei'ned, C'.aue>:t eiiects and 
me '..3e ■■'f nu:-:-;'.:! lists O 'li ac:. .u-it lor die dis- 

A 'JUt/Stion of gi:\'i: .^JueeLioea! ana soci^il 
nnportance pose^i ivy some cur'-v;nt learning re- 
^^earehers is v/nether basic le:u:un^j differences 
•;^-ast ::-etv/een black and v/hite chilc:ren. Some 
diffor':'nc-'S in laboratory learnincj tasks have 
o- ^.a: a;:jrt-.'..j (Jensen, iyu9}. The interpreta- 
tion of :nes^.: differences ofte;i centers :;n 
putative mteUectiVt or cognitive aiffereiices 
betv/'-en black an.:i -.vniU; ciiildren (]>. nsen, 
IvGyi. Inis intofpretation has in sovAe iti- 
si:inces leJ to .jenetic iiy i'-.)Lhesos . However, 
It 13 here sucjgeste:! inai motivational and 
idtuattonal variables n:ay be nin-'Ortant contri- 
butma factors. Tiie present-,.:ay reliance on 
i;":tel I^jcmvo ind cognitive int^ -rpre ta tions of 
learning differences and ibe S',>- e{-i I led learning 
disabilities is likely exaggerated m tiiat :aany 
of t;jese iifferences may oe functionally re- 
late:.: t-j motivational factors (B.irt ^'x Wilheins, 
196^; Katz o C-nv^n, 1962; Katz. hops. 
Axelson, J 964; Katz ^ Green;jau:n, 19 63; 



Zigler, 1969), VVnere black-vvnite conipari- 
sorts are concorneid , much of the research tias 
utilized white e:<pe rim enters (often graduate 
assistants) to test both black and white chil- 
dren. This is particularly true of research 
conducted in the South (Dreger (i< Miller, 1968), 
Very little research is available that factorially 
condMnes the race of tester and testee (Sattler, 
1 9 70), Sattler and Theye (1967) concluded on 
t!ie basis of the slight evidence available that 
"White experimenters may have some subtle 
v.ieleterious effect on iVegro subjects' scores, 
but the evidence is only suggestive" (p, 35 G). 

Returning to the earlier discussion of 
arousal, it might be hypothesized that a black 
cnild confronted by an unfamiliar white adult 
anci requested to take a test rnagiu ije more 
arousea than a comparable wlute child, A 
relateJ iiypothesis might bo i.hat alJ testnig 
situation.s are more arousing to i:)lack. than 
Vv'hite ciiiidren. Advancing the hypothesis 
that arousal differences occur r:etweon ahick 
and white cnil .:re:i m such a testing situetion 
witii a white ^x^imiiier, ic may ne preoicteJ un 
tlie basis of prior arousal ano ir.emory researc/i 
that under such conditions, black bs v/ould 
demonstrate retention functions comparable to 
high-'arousal conditions, while '.vlute Ss would 
demonstrate retention functions comparable to 
low-arousal conditions. That is, the learning 
deficit sometimes reported for black relative 
to white Ss would be restricted to the short- 
term retention test, and on a long-term test 
this difference ■.■/ouid reverse. Tiie present 
study wds undertaken to test this hypothesis. 
In order to avoid cis much as possible linguistic 
hanit and experieiice differences betv/een blacks 
and wriites, verbal or pictorial paired-associate 
arid o tiler vetbal learning awd memory tas-aa 
widely used in black -v.'hite learning researci-i 
( Ron w e r , 19 71) were not e m }j i o y e d . Rat h e r , 
a visual recognition memory task was usee 
that consisted ■.■)f iionre presentational random 
polygons . 
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Method 



Subjects 

The subjects were 39 tenth-grade students 
from the inner core of a city of approximately 
one million population. Twenty were white 
and 19 were black, with seven males and 13 
females in tSie fomer group, and eight males 
and 11 females in the latter group. Both black 
and white Ss were of low socioeconomic status 
(SES) as determined by school board delinea- 
tions of the schools and areas involved, and 
both came from "inner core" schools, although 
the v/hites were from one school and the blacks 
from another. 



Materials 

The learning task was a visual recognition 
memory task consisting of nine random poly- 
gon.^;. The polygons were constructed using 
the Attneave and Arnoult (1956) method 1 , with 
complexity defined in terms of the number of 
sides or points varying at three levels--iO, 
28, and 80 sides. There were three different 
polygons at ea:\'-i of the three complexity levels, 
and these nine polygons represented the learn- 
ing task. In addition, a further nine polygons , 
v/ith three different ones at each of the same 
complexity levels (10, 28, 80) were used as 



buffers for the memory test. All polygons were 
mounted individually on 2~in. by 2-in. slides. 
The assignment of polygons, within complexity 
levels, as targets or buffers was random. 

Procedure 

The nine target, as opposed to buffer, 
polygons v/ere first presented seriatim in a 
random order at a 5-sec. presentation rate. 
Immediate and one-week retention periods were 
employed, with Ss randomly assigned to one 
or the other condition. Thus a 2 by 2 indepen- 
dent groups design was employed (black versus 
white Ss , short-term versus long-term reten- 
tion). The memory test consisted of the serial 
presentation of the nine target polygons plus 
the nine buffer polygons, with a random order 
of presentation of the 18 polygons at a 5-sec. 
presentation rate. A simplified signal-detection- 
type confidence-rating procedure was used as 
the memop/ task in which S indicated whether 
he had seen a given polygon before and how 
sure he was that he had seen it (0%, 25%, 50%, 
75%, 100%). 

Testing was undertaken by a white female 
university graduate student, unknown to the 
students tested, who had no knowledge of the 
experimental predictions . 



Ill 

Results 



The five percentage steps (0%-iOO%) v/ere 
assigned values of 0 to 4 , respectively. The 
n^oan recognition scores based on all nine tar- 
get stiinuli for the black and white Ss at the 
immediate ana one -week tests were: black 
immediate X = .1 ,97 , black one-week X = 2.48, 
white inimediate X = 2.67, and white one-week 
X = I .70, The results of converting these 



means to correct percentage recognition are 
summarized in Figure 1 , An analysis of vari- 
ance was performed on the data summarized 
in Figure 1. This analysis is summarized in 
Table 1 . From Table 1 it is clear that the 
interaction term was significant, although 
the main effects of race and retention interval 
were not. 



TABLE 1 

AN/vLYSIS OF VARIANCE OF THE PERCENTAGE 
CORRECT RECOGNITION SCORES AS A 
FUNCTION OF SUBJECT RACE AND 
RETENTION INTERVAL 



Source 


SS 




MS 




F 


Ra ce 


0.02 


1 


0.02 


0 


.022 


Retention interval 


0.58 


1 


0.58 


0 


.65 


Race X retention 
interval 


5,42 


1 


5.42 


6 


.08* 


Error 


31.15 


35 


0.89 






Total 


37.17 


38 









.05. 



30 



o 



20 



— ' BLACK 
— WHITE 



IMMEDIATE 



RETENTION INTERVAL 



UNE WEEK 



Figure 1. Short- and long-term retention as 
a function of subject race and 
retention interval. 
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Discussion 



The present results clearly are in line v;ith 
much of the arousal and ir.emory research re- 
viewed, and suggest that the possibility of 
arousal effects be taken into account in experi- 
iT^iental studies of learning and memory involving 
black and vvnite . Attention to the conditions 
of testing vis-a-vi s i.he race of experimenter 
and race of subject is reinforced, as well as 
the choice of retention interval in such learning 
and memory research. The usual learning and 
memory study in this area .has involved one 
session and relatively short time periods; on 
the basis of the prohent results, it is suggested 
that this procedure may be likely to generate 
:r. is leading conclusions v/here black performance 
is concerned. Long-term retention tests may 
yield data not comparable to data from short- 
tern; tests . 

These results do not, oi coarse, defini- 
tively support the arousal, consolidation, and 
retention- interval hypothesis advanced earlier. 
There may be alternative interpretations of the 
data, although the reman iscei^ice effect in the 
black Ss Ls hard to explain otherwise. Con- 
cerning the race of experimenter by race of S 
interaction hypothesis, one miight question 
why the black ^s ' performance was not de- 
pressed at the long-term test also, since the 
white experim.enter was present then as v/cU 
as at the short-tenn test. However, the re- 
sults as obtained are in line ^vith other work 
suggesting that aiousal at time of retrieval is 
not significantly relate.i to performance, whereas 
arousal during learning ur iriput is significantly 
related to retention-test performance (Farley, 
1970b; Kleinsmath 6 Kaplan, 1964). Accepting 
the arousal and mem.ory interpretation, an im- 
portaiU issue centers on arousal sources in 
t he 0 X fjo r iri^ e lU . VVa s d i f f e re n t i a 1 arousal during 
learning betv/een black and white Ss due to the 
race of the experimenter, the personality of 
the experimienter , the nature of the task, or 
even the "intrinsic arousal" of the black Ss , 
witii. It might oe argued, the intrinsic arousal 
level of the black Ss being higher than that of 
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the vv'hite Ss . Where the latter is concerned, 
there is suggestive evidence that black indi- 
viduals may be generally higher in (intrinsic) 
physiological arousal level than whites (Bern- 
stein, i955; Brodsky, 1970; Johnson & Corah, 
1963). Palermo (1 959) has reported comparable 
manifest anxiety scale results, although other 
work has been reported in which no m.anifest 
anxiety differences were observed (Dreger <S( 
Miller, 1968). A point of concern to Beriyne 
(1971) was ". . . how far arousal level and 
how far arousal increment were the decisive 
factors" (p. 8). The Bernstein (1965), Brodsky 
(1970), and Johnson and Corah (1963) studies 
suggest arousal-level differences between 
blacks and vdiites. There is less evidence 
for arousal-change differences betv/een blacks 
and whites under comparable conditions , al- 
though there may be such differential effects 
of the experimenter's race and/or personality 
(Sattler, 1970). As Beriyne (1971) has noted, 
"There are many reasons why black subjects 
might be susceptible to higher arousal in many 
situations, especially scholastic ones " (p. 8). 
Although the present results are in accord with 
our arousal hypothesis of black students' per- 
formance on such learning and memory tasks, 
the physiological evidence for such arousal 
differences is slight. Clearly a study is re- 
quired that replicates the present procedures 
but factorially combines the race of the experi- 
i^-enter and the race of the S and continously 
monitors arousal physiologically during learning 
and retention tests. It would also be desirable 
to have more than one e:-:perimenter from each 
race and sex to attempt to reduce such nonracial 
effects as personality idiosyncracies , other 
physical characteristics, and so on. Use of 
the polygon stimuli v/ould allovv' for studies 
with children at prereading levels, or life-span 
studies . 

in addition to cautioning against studies 
that do not examane race-of-experimtcnter and 
race-of-subject interactions, the authors would 
caution against studies that do not separate 

7 



socioe ononnc status from racial status. Much 
recent research with verbal learning tasks iias 
confounded race and SES such that low-SES 



blacks Cii'e compared tomiddle-SES whites. 
Such research obscures the assessment of 
SES and racial factors in learning and memory. 
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